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(54) COMBINATION SCALE

(57) Provided is a combination weigher which can
prevent damages to objects which are broken or dam-
aged easily, due to an impact or the like, generated when
they are dropped. A combination weigher according to
an embodiment of the present invention comprises a plu-
rality of weighing conveyors (1) which are manually fed
with objects and conveys the objects fed manually; a plu-
rality of weight sensors (2) provided to correspond to the
weighing conveyors (1), respectively, to measure
weights of the objects held on the weighing conveyors
(1); a control section (5) which finds a discharge combi-

nation including a combination of the weighing conveyors
(1) holding the objects in which a total weight thereof falls
within a target weight range, based on weight values of
the weight sensors (2) and activates the weighing con-
veyors (1) selected to make up the discharge combina-
tion to convey the objects on the weighing conveyors (1)
in a first direction and discharge the objects from one
ends of the weighing conveyors (1); and a collecting con-
veyor (3) which is fed with the objects discharged from
the one ends of the weighing conveyors (1), conveys the
objects in a direction, and discharges the objects.
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Description

Technical Field

[0001] The present invention relates to a combination
weigher which finds a combination in which a total weight
of objects falls within a predetermined target weight
range.

Background Art

[0002] Combination weighers are roughly classified in-
to an automatic combination weigher, a semiautomatic
combination weigher and a hand-operated (manual)
combination weigher, depending on a difference in a
feeding method and a discharge method of objects with
respect to a weighing unit. In the hand-operated combi-
nation weigher, feeding and discharging of the objects
are performed manually by an operator. In the semiau-
tomatic combination weigher, feeding of the objects is
performed manually by the operator, while discharging
of the objects is performed automatically (see e.g., Patent
Literature 1). In the automatic combination weigher, feed-
ing and discharging of the objects are performed auto-
matically (mechanic control) (see e.g., Patent Literature
2).
[0003] For objects which are incapable of being fed
automatically to a combination weigher or objects which
are not suitable for use in the automatic feeding, the
hand-operated combination weigher or the semiautomat-
ic combination weigher is used.
[0004] In a conventional semiautomatic combination
weigher, for example, a plurality of hoppers are aligned,
and a single belt conveyor is placed under the plurality
of hoppers. When the operator feeds objects to hoppers,
the objects are weighed, discharge gates of hoppers se-
lected to make up a combination in which a combination
weight falls within a predetermined weight range are
opened and closet to discharge the objects, the objects
discharged from the hoppers are conveyed in one direc-
tion by a belt conveyor, and the objects are discharged
to a subsequent-stage apparatus, such as a packaging
machine.

Citation List

Patent Literature

[0005]

Patent Literature 1: Japanese Laid-Open Patent Ap-
plication Publication No. 2006-214784
Patent Literature 2: Japanese Examined Utility Mod-
el Application Publication No. Hei. 7-33139

Summary of Invention

Technical Problem

[0006] In the conventional semiautomatic combination
weigher, the objects are discharged from the hoppers
selected to make up a combination onto the belt conveyor
and conveyed thereon. Since the belt conveyor conveys
the objects in a direction in which the hoppers are aligned,
the hoppers are placed in a location which is much higher
than the belt conveyor to prevent the objects being con-
veyed from contacting the hoppers. Because of this, a
great impact is generated when the objects are dropped
from the hoppers onto the belt conveyor. In view of this,
the conventional semiautomatic combination weigher is
not suitable for use in weighing of the objects which are
broken or damaged easily. For example, if objects such
as mushrooms having caps are dropped from the hop-
pers onto the belt conveyor, the caps are damaged easily,
so that their commercial value will degrade, or the dam-
aged objects will be unsalable products.
[0007] An operator must take care so that the objects
do not get stuck in the discharge gates of the hoppers.
An inexperienced operator or the like may feed the ob-
jects to the hoppers at an incorrect timing, which will result
in, for example, a problem that the objects get stuck in
the discharge gates of the hoppers. Thus, the operator
who manipulates the conventional semiautomatic com-
bination weigher is required to be trained, experienced,
etc..
[0008] The present invention has been made to solve
the above described problem, and an object of the
present invention to provide a combination weigher which
is capable of preventing damages to objects which are
broken or damaged easily, due to an impact or the like
when they are dropped.

Solution to Problem

[0009] To achieve the above described objective, ac-
cording to an aspect of the present invention, a combi-
nation weigher comprises: a plurality of weighing con-
veyors which are manually fed with objects in a deacti-
vated state in which the objects are not conveyed, and
convey the objects fed manually; a plurality of weight
sensors provided to correspond to the weighing convey-
ors, respectively, to measure weights of the objects held
on the weighing conveyors; a combination unit for finding
a discharge combination including a combination of the
weighing conveyors holding the objects in which a total
weight thereof falls within a target weight range, based
on weight values of the weight sensors; a  weighing con-
veyor control unit which activates the weighing conveyors
selected to make up the discharge combination to convey
the objects on the weighing conveyors in a first direction
and discharge the objects from one ends of the weighing
conveyors; and a collecting conveyor which is fed with
the objects discharged from the one ends of the weighing
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conveyors, conveys the objects in a direction, and dis-
charges the objects.
[0010] In accordance with this configuration, since the
weighing conveyors for conveying the objects are used
in the plurality of weighing units to which an operator
feeds the objects, and the collecting conveyor collects
the objects discharged from the one ends of the weighing
conveyors and discharges the objects, a height (level)
difference between the weighing conveyors and the col-
lecting conveyor can be reduced, which can lessen an
impact generated when the objects discharged from the
weighing conveyors selected to make up the discharge
combination are transferred onto the collecting conveyor.
Because of this, it becomes possible to weigh the objects
which are broken or damaged easily due to an impact,
etc., generated when the objects are dropped, without
causing damages to them. Since the operator has only
to put the objects on the weighing conveyors in a work
for feeding the objects, even an inexperienced operator
can more easily carry out the work for feeding the objects
than in a case where the objects are fed to the hoppers
in the conventional combination weigher.
[0011] The plurality of weighing conveyors may con-
stitute first and second weighing conveyor groups which
are placed such that the collecting conveyor is interposed
between the first and second weighing conveyor groups;
wherein the weighing conveyors in each of the first and
second weighing conveyor groups may be arranged in
parallel; and wherein the weighing conveyors in each of
the first and second weighing conveyor groups may be
placed such that the collecting conveyor is positioned at
the one ends of the weighing conveyors and a conveying
direction of the weighing conveyors is perpendicular to
a conveying direction of the collecting conveyor.
[0012] In accordance with this configuration, since the
weighing conveyor groups are placed at both sides of
the collecting conveyor, a length of the collecting con-
veyor can be reduced, a discharge time of the objects
can be reduced, and the combination weigher can be
made compact. Also, the operator can easily carry out
the work for feeding the objects.
[0013] The collecting conveyor may be a belt conveyor
in which a ring-shaped belt is  rotatable and is a trough-
type belt conveyor which conveys the objects in a state
in which a center portion of the belt is concave relative
to both edges of the belt.
[0014] In accordance with this configuration, since the
trough-type belt conveyor is used as the collecting con-
veyor, the objects discharged from the weighing convey-
ors placed at both sides of the collecting conveyor can
be collected to the center portion and discharged to the
subsequent-stage apparatus. Thus, the objects can be
fed to the subsequent-stage apparatus accurately.
[0015] The combination weigher may further comprise
a proper weight determiner unit for determining whether
or not a weight of the objects held in each of the weighing
conveyors falls within a proper weight range based on
each of the weight values of the weight sensors; and the

weighing conveyor control unit may be configured to,
based on a result of the determination of the proper
weight determiner unit, activate the weighing conveyor
holding the objects having the weight which does not fall
within the proper weight range, to convey the objects in
a direction opposite to the first direction, and to discharge
the objects from the other end of the weighing conveyor.
[0016] In accordance with this configuration, since the
weighing conveyor is caused to convey the objects hav-
ing the weight which does not fall within the proper weight
range in the opposite direction (direction opposite to the
first direction) and discharges them, a combination in-
cluding only the objects of an equal weight can be dis-
charged when the objects are fed to each of the weighing
conveyors one by one. In a case where a plurality of
objects are fed to each of the weighing conveyors, by
setting a proper weight range so that a weight range cor-
responding to the number of selection in a combination
which provides a high combination weighing accuracy
(planned number of weighing conveyors selected to
make up a discharge combination) is attained, it becomes
possible to easily form a combination of a weight which
falls within a target weight range and lessen a frequency
with which a combination failure occurs, in which no dis-
charge combination exists.
[0017] The combination weigher may further comprise
a proper weight determiner unit for determining whether
or not a weight of the objects held in each of the weighing
conveyors falls within a proper weight range based on
each of the weight values of the weight sensors; and a
notification device for performing notification of the
weighing conveyor holding the objects having the weight
which does not fall within the proper  weight range, based
on a result of the determination of the proper weight de-
terminer unit.
[0018] In accordance with this configuration, since the
operator is notified of the weighing conveyor holding the
objects having the weight which does not fall within the
proper weight range, the operator replaces the objects
in that weighing conveyor to attain a weight which falls
within the proper weight range. Thus, in a case where
the objects are fed to each of the weighing conveyors,
one by one, a combination including only the objects of
an equal weight can be discharged. In a case where a
plurality of objects are fed to each of the weighing con-
veyors, by setting a proper weight range so that a weight
range corresponding to the number of selection in a com-
bination which provides a high combination weighing ac-
curacy (planned number of weighing conveyors selected
to make up a discharge combination) is attained, it be-
comes possible to easily form a combination of a weight
which falls within a target weight range and lessen a fre-
quency with which a combination failure occurs, in which
no discharge combination exists.

Advantageous Effects of Invention

[0019] The present invention has the above described
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configuration, and can achieve advantages that it is pos-
sible to provide a combination weigher which is capable
of preventing damages to objects which are broken or
damaged easily, due to an impact or the like generated
when they are dropped.
The above and further objects, features and advantages
of the present invention will more fully be apparent from
the following detailed description of preferred embodi-
ments with accompanying drawings.

Brief Description of Drawings

[0020]

[Fig. 1] Fig. 1A is a plan view showing an exemplary
combination weigher according to an embodiment
of the present invention, when viewed from above,
Fig. 1B is a front view of the combination weigher,
and Fig. 1C is a schematic view showing a detailed
structure of a weighing unit and a collecting conveyor
in the combination weigher.
[Fig. 2] Fig. 2 is a block diagram showing a schematic
configuration of the exemplary combination weigher
according to the embodiment of the present inven-
tion.
[Fig. 3] Fig. 3 is a flow chart showing an exemplary
operation of the exemplary combination weigher ac-
cording to the embodiment of the present invention.

Description of Embodiments

[0021] Hereinafter, a preferred embodiment of the
present invention will be described with reference to the
drawings. Throughout the drawings, the same or corre-
sponding components are designated by the same ref-
erence symbols, and will not be described in repetition.
The present invention is not limited to the embodiment
described below.

(Embodiment)

[0022] Fig. 1 is a schematic view showing an external
appearance of an exemplary combination weigher ac-
cording to an embodiment of the present invention, in
which Fig. 1A is a plan view of the combination weigher
when viewed from above, Fig. 1B is a front view of the
combination weigher, and Fig. 1C is a schematic view
showing a detailed structure of a weighing unit and a
collecting conveyor in the combination weigher. Fug. 2
is a block diagram showing a schematic configuration of
the exemplary combination weigher according to the em-
bodiment of the present invention.
[0023] This combination weigher includes a plurality of
weighing units Cw1 to Cw12, a collecting conveyor 3, a
manipulation setting display device 4, a controller 5, etc..
[0024] Each of the plurality of weighing units Cw1 to
Cw12 includes a weighing conveyor 1 constituted by a
belt conveyor, and a weight sensor 2 constituted by a

load cell, or the like, supporting the weighing conveyor
1, to measure a weight of the objects put on the weighing
conveyor 1. Each of the weighing conveyors 1 is provided
with a pair of guide plates 11 for preventing the objects
from dropping out of both sides of the weighing conveyor
1. Specifically, for example, as shown in Fig. 1C, the
guide plate 11 is mounted to a conveyor frame 1F. A
driving motor 1M of the weighing conveyor 1 is attached
to a lower surface of the conveyor frame 1F of the weigh-
ing conveyor 1. The weight sensor 2 is fastened to a
fastening member (not shown) inside of an apparatus
body 22, and the conveyor frame 1F is attached to an
upper portion thereof via a mounting member. That is,
the weight sensor 2 supports the weighing conveyor 1
including the pair of guide plates 11 and the driving motor
1M.
[0025] A collecting conveyor 3 is placed between six
weighing units Cw1 to Cw6 and six weighing units Cow7
to Cw12. The six weighing conveyors 1 of the weighing
units Cw1 to Cw6 are arranged in parallel at one side of
the collecting conveyor 3. The weighing conveyors 1 of
the weighing units Cw1 to Cw6 are placed such that a
conveying direction (direction of arrow a) of the weighing
conveyors 1 is perpendicular to a conveying direction
(direction of arrow c) of the collecting conveyor 3. The
six  weighing conveyors 1 of the weighing units Cw7 to
Cw12 are arranged in parallel at the other side of the
collecting conveyor 3. The weighing conveyors 1 of the
weighing units Cw7 to Cw12 are placed such that a con-
veying direction (direction of arrow b) of the weighing
conveyors 1 is perpendicular to the conveying direction
of the collecting conveyor 3.
[0026] As shown in Fig. 1C, the collecting conveyor 3
is a trough-type belt conveyor configured such that both
edge portions (widthwise both end portions of the belt)
3a and 3b of an upper surface portion thereof (conveying
surface) of the ring-shaped belt rotating are held up by
support members (not shown), and the objects are con-
veyed in a state in which a center portion 3c is concave
relative to the both edge portions 3a and 3b of the upper
surface portion. The collecting conveyor 3 may be a belt
conveyor having a flat conveying surface. In that case,
guide plates such as the guide plates 11 of the weighing
conveyor 1 may be provided at both edge portions of the
belt as required.
[0027] A recovery container 12 is provided at the
weighing conveyors 1 of the weighing units Cw1 to Cw6
at an opposite side of the collecting conveyor 3. In addi-
tion, a recovery container 12 is provided at the weighing
conveyors 1 of the weighing units Cw7 to Cw12 at an
opposite side of the collecting conveyor 3.
[0028] In the present embodiment, the collecting con-
veyor 3 conveys the objects in the direction as indicated
by, for example, the arrow c. In this case, a subsequent-
stage apparatus (not shown) is installed subsequently to
the collecting conveyor 3 in the direction of the arrow c
(right side in Fig. 1B), and the objects conveyed by the
collecting conveyor 3 are fed to the subsequent-stage
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apparatus.
[0029] The apparatus body 22 is mounted to a platform
21. The collecting conveyor 3 is mounted onto the appa-
ratus body 22. A support member 23 is mounted to a side
portion of the apparatus body 22. The manipulation set-
ting display device 4 is attached to the support member
23 via a support column 24. A driving motor 3M of the
collecting conveyor 3 is mounted to the support member
23.
[0030] The apparatus body 22 accommodates convey-
or driving circuit sections 8a and 8b, an A/D converter
section 9, a control section 5, an I/O circuit section 10,
etc., which are shown in Fig. 2.
[0031] Each of the weighing conveyors 1 is supported
by the weight sensor 2 such as the load cell. The weight
sensor 2 measures the weight of the objects on the
weighing  conveyor 1. The A/D converter section 9 con-
verts a weight value (analog weight signal) measured by
the weight sensor 2 into a digital signal, which is sent to
the control section 5.
[0032] The control section 5 is constituted by, for ex-
ample, a microcontroller, etc.. The control section 5 in-
cludes a processor control section 6 including a CPU or
the like, and a memory section 7 including a RAM, a
ROM, etc.. Running programs, data of operation param-
eters, weight data, etc., are stored in the memory section
7. A combination unit, a weighing conveyor control unit,
a collecting conveyor control unit, and a proper weight
determiner unit are constituted by the control section 5.
The control section 5 may be constituted by a single con-
troller for executing centralized control, or by a plurality
of controllers cooperating with each other to execute de-
centralized control.
[0033] Is the control section 5, the processor control
section 6 executes the running programs stored in the
memory section 7 to control the overall combination
weigher, and performs a combination process, etc., as
will be described later. For example, the control section
5 continuously obtains the weight value measured by the
weight sensor 2 attached with each weighing conveyor
1 as a digital value via the A/D converter section 9, and
stores the digital value in the memory section 7 as nec-
essary. The control section 5 causes the conveyor driving
circuit section 8a to control a driving operation of each
weighing conveyor 1, and causes the conveyor driving
circuit section 8b to control a driving operation of the col-
lecting conveyor 3. The control section 5 receives a dis-
charge command signal from the subsequent-stage ap-
paratus (not shown), and outputs a discharge completion
signal to the subsequent-stage apparatus, via the I/O cir-
cuit section 10. The control section 5 receives a signal
from the manipulation setting display device 4, and out-
puts a signal such as data to be displayed, to the manip-
ulation setting display device 4.
[0034] When an operator puts the objects on the
weighing conveyor 1 in a deactivated state in which the
objects are not conveyed, the control section 5 deter-
mines whether or not a weight of the objects on the weigh-

ing conveyor 1 which is obtained as the weight value of
the weight sensor 2 falls within a predetermined proper
weight range. If the control section 5 determines that the
weight does not fall within the proper weight range, it
causes that weighing conveyor 1 to convey the objects
in a direction opposite to the normal conveying direction
(direction a, b) (convey the objects in an opposite direc-
tion), to discharge the objects to the recovery container
12.
[0035] The combination process performed by the con-
trol section 5 will be described. In this combination proc-
ess, the control section 5 performs combination calcula-
tion based on the weights of the objects on the weighing
conveyors 1 which are obtained from the weight values
of the weight sensors 2, finds all combinations in which
total weights (combination weights) of the objects fall
within a target weight range (allowable range with respect
to a combination target weight), and determines one
combination as a discharge combination. If there exist
plural combinations in which total weights fall within the
target weight range, the control section 5 determines a
combination in which an absolute value of a difference
between its combination weight and the combination tar-
get weight is smallest as the discharge combination,
among the plural combinations. The weighing conveyor
1 holding the objects having a weight which does not fall
within the proper weight range does not participate in the
combination calculation in the combination process, is
not selected as the discharge combination, and the ob-
jects on that weighing conveyor 1 are discharged to the
recovery container 12 as described above. The objects
on the weighing conveyors 1 selected to make up the
discharge combination are conveyed by these weighing
conveyors 1, and are discharged onto the collecting con-
veyor 3.
[0036] The manipulation setting display device 4 in-
cludes, for example, a touch-screen type display (display
device). The operator can perform manipulation of start-
ing and stopping of running of the combination weigher,
setting of running parameters of the combination weigh-
er, etc., on a screen of this display. In addition, the ma-
nipulation setting display device 4 is able to display a
result (combination weight, etc.) of the combination proc-
ess performed by the control section 5, on the screen of
the display.
[0037] An operation of the combination weigher of the
present embodiment configured as described above will
be described. Fig. 3 is a flow chart showing an exemplary
operation of the exemplary combination weigher accord-
ing to the embodiment. The operation of the combination
weigher is implemented by the process executed by the
control section 5. Information required to control the op-
eration of the combination weigher, etc., are all stored in
the memory section 7. The objects are, for example, ag-
ricultural product. For example, the objects are mush-
room such as eryngii mushroom.
[0038] The operator feeds (puts) the objects, for ex-
ample, one by one, onto the weighing conveyor 1 on
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which there are no objects, in the deactivated state in
which the objects are not conveyed. Although not shown,
the control section 5 obtains the weight values of the
weight sensors 2 at specified time intervals from the A/D
converter section 9, and knows the weighing conveyors
1 holding the objects and the weight values of the objects
of the weighing conveyors 1 based on the weight values
of the weight sensors 2. When the control section 5 knows
the weighing conveyors 1 holding the objects, the control
section 5 compares the weight value to a preset loading
detected reference value (e.g., 6g), it determines that the
corresponding weighing conveyor 1 holds the objects
when the weight value is equal to or greater than the
loading detected reference value, while it determines that
the corresponding weighing conveyor 1 is not holding the
objects when the weight value is less than the loading
detected reference value. The control section 5 deter-
mines whether or not the weight of the objects on the
weighing conveyor 1 which is not selected to make up a
discharge combination and is holding the objects falls
within a predetermined proper weight range. If the control
section 5 determines that the weight of the objects does
not fall within the proper weight range, it causes the cor-
responding weighing conveyor 1 to promptly convey the
objects in the opposite direction for a specified time and
discharge the objects onto the recovery container 12. In
the control section 5, the loading detected reference val-
ue, an upper limit value of the proper weight range, and
a lower limit value of the proper weight range are set and
stored in the memory section 7.
[0039] When the control section 5 receives a discharge
command signal from the subsequent-stage apparatus
in step S1, the process goes to step S2. In step S2, the
control section 5 performs the above stated combination
process, to find the discharge combination. Then, in step
S3, the control section 5 activates the weighing convey-
ors 1 selected to make up the discharge combination for
a first predetermined time to transfer the objects from
these weighing conveyors 1 to the collecting conveyor
3, and activates the collecting conveyor 3 for a second
predetermined time to transfer the objects transferred
from the weighing conveyors 1 to the collecting conveyor
3, to the subsequent-stage apparatus. Then, the control
section 5 outputs a discharge completion signal to the
subsequent-stage apparatus at a predetermined timing
(step S4). The above stated operation is repeated.
[0040] The subsequent-stage apparatus is configured
to output the discharge command signal at a predeter-
mined timing to the combination weigher and start a pre-
determined operation upon reception of the discharge
completion signal from the combination weigher. As the
subsequent-stage apparatus, for example, there is
placed a packaging machine of bag charging type in
which the objects are charged into bags. Or, as the sub-
sequent-stage apparatus, for example, there is placed a
conveyor apparatus which intermittently and horizontally
moves a plurality of trays (shallow boxes) joined to each
other in an annular shape. In this case, the objects dis-

charged from the collecting conveyor 3 are fed to each
tray, and an operator who takes charge of the conveyor
apparatus charges the objects put on each tray into one
pack. In this case, for example, the conveyor apparatus
outputs the discharge command signal to the combina-
tion weigher at a time point when the conveyor apparatus
moves the tray and moves an empty tray to a discharge
port of the collecting conveyor 3, moves the tray after a
passage of a predetermined time after the discharge
completion signal is received from the combination
weigher, and moves a next empty tray to the discharge
port of the collecting conveyor 3.
[0041] In the present embodiment, the weighing con-
veyors 1 are used in the plurality of weighing units Cw1
to Cw12 for weighing the weights of the objects, and the
objects discharged from one ends of the weighing con-
veyors 1 are collected onto the collecting conveyor 3 and
discharged to the subsequent-stage apparatus. There-
fore, a height (level) difference between the weighing
conveyors 1 and the collecting conveyor 3 can be re-
duced, which can lessen an impact generated when the
objects discharged from the weighing conveyors 1 se-
lected to make up the discharge combination are trans-
ferred onto the collecting conveyor 3. As a result, it be-
comes possible to weigh the objects which are broken
or damaged easily due to an impact, etc., generated
when the objects are dropped, without causing damages
to them.
[0042] In the present embodiment, since the weighing
conveyors 1 are placed at both sides of the collecting
conveyor 3, a length of the collecting conveyor 3 can be
reduced, and hence a discharge time of the objects can
be reduced. In addition, the combination weigher can be
made compact, and the operator can easily carry out a
work for feeding the objects. Since the operator has only
to put the objects on the weighing conveyors 1 in the
work for feeding the objects, even an inexperienced op-
erator can carry out the work for feeding the objects, more
easily than in a case where the objects are fed to the
hoppers in the conventional combination weigher. Alter-
natively, the weighing conveyors 1 may be placed at one
side of the collecting conveyor 3. However, in that case,
the length of the collecting conveyor 3 for placing the
weighing conveyors 1 of a predetermined number  in-
creases, and therefore the discharge time of the objects
increases. In view of this, preferably, the weighing con-
veyors 1 are placed at both sides of the collecting con-
veyor 3 as described above.
[0043] As the collecting conveyor 3, the trough-type
belt conveyor in which the conveying surface has the
concave center portion is used. Therefore, the objects
discharged from the weighing conveyors 1 placed at both
sides of the collecting conveyor 3 can be collected to the
center portion and discharged to the subsequent-stage
apparatus. Thus, the objects can be fed to the subse-
quent-stage apparatus accurately. For example, in the
case where the subsequent-stage apparatus is the pack-
aging machine, the objects can be charged into the bag
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such that the objects do not spill out of the bag. In the
case where the subsequent-stage apparatus is the con-
veyor apparatus, the objects can be put onto the tray
such that the objects do not spill out of the tray.
[0044] Since the weighing conveyor 1 is caused to con-
vey the objects having the weight which does not fall
within the proper weight range in the opposite direction
and discharges them to the recovery container 12, in the
present embodiment, a combination including only the
objects of an equal weight can be discharged in a case
where the objects are put on each of the weighing con-
veyors 1, one by one, as described above. In a case
where a plurality of objects are put on each of the weigh-
ing conveyors 1, by setting a proper weight range so that
a weight range corresponding to the number of selection
in a combination which provides a high combination
weighing accuracy (planned number of weighing convey-
ors 1 selected to make up a discharge combination) is
attained, it becomes possible to easily form a combina-
tion of a weight which falls within a target weight range
and lessen a frequency with which a combination failure
occurs, in which a combination having a weight which
falls within the target weight range does not exist in the
combination calculation. When the number of selection
in the combination is 1/2 of a total number (N) of the
weighing conveyors 1, the number of combinations in the
combination calculation is greatest. Therefore, a combi-
nation of a weight which falls within the target weight
range is easily formed, and as a result, a high combina-
tion weighing accuracy is attained. For example, the
number of selection in the combination may be equal to
or greater than (N/ 2 - k) and equal to or less than (N/2
+ k) (k is a predetermined value which is 1, 2, etc.), and
the proper weight range may be such that a value of
(combination target weight 4 (N/2 + k)) is a lower limit
value and a value of  (combination target weight 4 (N/2
- k)) is an upper limit value.
[0045] Although in the present embodiment, the weigh-
ing conveyor 1 is caused to convey the objects having a
weight which does not fall within the proper weight range,
in the opposite direction, to discharge them to the recov-
ery container 12, the operator may remove the objects
having a weight which does not fall within the proper
weight range. In this case, the weighing conveyor 1 hold-
ing the objects having a weight which does not fall within
the proper weight range may be kept in a deactivated
state, and a notification device may be provided to notify
the operator of this weighing conveyor 1. For example,
the notification device may be configured in such a man-
ner that display lights are provided to respectively corre-
spond to the weighing conveyors 1 with a one-to-one
correspondence, and the control section 5 causes the
display light corresponding to the weighing conveyor 1
holding the objects having a weight which does not fall
within the proper weight range, to be lighted or brink. Or,
another configuration may be used so long as the oper-
ator can be notified of the objects having a weight which
does not fall within the proper weight range.

[0046] Although in the present embodiment, the com-
bination weigher is configured to initiate the combination
process upon reception of the discharge command signal
from the subsequent-stage apparatus, the present inven-
tion is not limited to this. For example, the combination
weigher may be configured to perform the combination
process at preset time intervals, and to activate the
weighing conveyors 1 selected to make up a discharge
combination and the collecting conveyor 3 to discharge
the objects to the subsequent-stage apparatus upon re-
ception of the discharge command signal. Time required
for the combination process is about 10ms. Therefore,
even when the combination process is initiated after re-
ception of the discharge command signal, like the present
embodiment, an actual weighing cycle is not substantially
affected. The combination weigher is preferably config-
ured to initiate the combination process after reception
of the discharge command signal like the present em-
bodiment, because the number of weight values used in
the combination calculation can be increased, and the
combination weighing accuracy can be improved.
[0047] The collecting conveyor 3 may be configured to
be activated all the time. A motor for activating the con-
veyor does not consume electric power in a deactivated
state, and unnecessary electric power is consumed to
activate the motor. Therefore, it is  desirable to activate
the collecting conveyor 3 such that electric power con-
sumption is less as a whole.
[0048] Although in the present embodiment, the driving
motor 1M is mounted to the lower surface of the conveyor
frame 1F of the weighing conveyor 1, and the weight
sensor 2 supports the weighing conveyor 1 including the
driving motor 1M, the weight sensor 2 may support the
weighing conveyor 1 except for the driving motor 1M. In
this case, the driving motor 1M is mounted to a member
which is not supported on the weight sensor 2. For ex-
ample, a coupling mechanism for coupling the driving
motor 1M to a driving roller of the weighing conveyor 1
is configured in such a manner that the rotational power
of the driving motor 1M is transmitted to the driving roller
of the weighing conveyor 1 only when the weighing con-
veyor 1 is activated (objects are conveyed), and the driv-
ing motor 1M is physically separated from the driving
roller of the weighing conveyor 1 when the weighing con-
veyor 1 is deactivated (objects are not conveyed), to pre-
vent a load caused by the driving motor 1M from being
exerted on the weight sensor 2. And, the weight sensor
2 measures the weight of the objects on the weighing
conveyor 1 when the weighing conveyor 1 is deactivated.
The above configuration may be used.
[0049] Numeral modifications and alternative embod-
iments of the present invention will be apparent to those
skilled in the art in view of the foregoing description. Ac-
cordingly, the description is to be construed as illustrative
only, and is provided for the purpose of teaching those
skilled in the art the best mode of conveying out the in-
vention. The details of the structure and/or function may
be varied substantially without departing from the spirit
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of the invention.

Industrial Applicability

[0050] The present invention is useful as a combination
weigher, etc., which can prevent damages to objects
which are broken or damaged easily, due to an impact
or the like, generated when they are dropped.

Reference Signs List

[0051]

1 weighing conveyor
2 weight sensor
3 collecting conveyor
4 manipulation setting display device
5 control section

Claims

1. A combination weigher comprising:

a plurality of weighing conveyors which are man-
ually fed with objects in a deactivated state in
which the objects are not conveyed, and con-
veys the objects fed manually;
a plurality of weight sensors provided to corre-
spond to the weighing conveyors, respectively,
to measure weights of the objects held on the
weighing conveyors;
a combination unit for finding a discharge com-
bination including a combination of the weighing
conveyors holding the objects in which a total
weight thereof falls within a target weight range,
based on weight values of the weight sensors;
a weighing conveyor control unit which activates
the weighing conveyors selected to make up the
discharge combination to convey the objects on
the weighing conveyors in a first direction and
discharge the objects from one ends of the
weighing conveyors; and
a collecting conveyor which is fed with the ob-
jects discharged from the one ends of the weigh-
ing conveyors, conveys the objects in a direc-
tion, and discharges the objects.

2. The combination weigher according to claim 1,
wherein the plurality of weighing conveyors consti-
tute first and second weighing conveyor groups
which are placed such that the collecting conveyor
is interposed between the first and second weighing
conveyor groups;
wherein the weighing conveyors in each of the first
and second weighing conveyor groups are arranged
in parallel; and
wherein the weighing conveyors in each of the first

and second weighing conveyor groups are placed
such that the collecting conveyor is positioned at the
one ends of the weighing conveyors and a conveying
direction of the weighing conveyors is perpendicular
to a conveying direction of the collecting conveyor.

3. The combination weigher according to claim 2,
wherein the collecting conveyor is a belt conveyor in
which a ring-shaped belt is rotatable and is a trough-
type belt conveyor which conveys the objects in a
state in which a center portion of the belt is concave
relative to both edges of the belt.

4. The combination weigher according to any one of
claims 1 to 3, further comprising:

a proper weight determiner unit for determining
whether or not a weight of the objects held in
each of the weighing conveyors falls within a
proper weight range based on each of the weight
values of the weight sensors;
wherein the weighing conveyor control unit is
configured to, based on a result of the determi-
nation of the proper weight determiner unit, ac-
tivate the weighing conveyor holding the objects
having the weight which does not fall within the
proper weight range to convey the objects in a
direction opposite to the first direction, and to
discharge the objects from the other end of the
weighing conveyor.

5. The combination weigher according to any one of
claims 1 to 3, further comprising:

a proper weight determiner unit for determining
whether or not a weight of the objects held in
each of the weighing conveyors falls within a
proper weight range based on each of the weight
values of the weight sensors; and
a notification device for performing notification
of the weighing conveyor holding the objects
having the weight which does not fall within the
proper weight range, based on a result of the
determination of the proper weight determiner
unit.
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